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We claim: 



1 . The use of cationic polyurethanes and polyureas formed from 

5 

(a) at least one diisocyanate or reaction product thereof 

with one or more compounds containing two or more active 
hydrogen atoms per molecule, and 

10 (b) at least one diol, primary or secondary amino alcohol, 

primary or secondary diamine or primary or secondary 
triamine each with one or more tertiary, quaternary or 
protonated tertiary amine nitrogen atoms 

15 and having a glass transition temperature of at least 25*C 

and an amine number of from 50 to 200, based, on the non-quat- 
ernized or —protonated compounds, or other salts of these 
polyurethanes and polyureas, as ingredients of cosmetic and 
pharmaceutical preparations, 

20 

2. A use as claimed in claim 1 wherefor the compounds of 
group (a) comprise C 2 — to C 8 -alJcylene diisocyanates , C 5 — to 
C 10 -cycloal)cylene diisocyanates, phenylene diisocyanates or 

- (Cx— to C 4 -alkyl ) phenylene diisocyanates, which each may have 
25 already been reacted with one or more compounds selected from 

the group consisting of diols, amino alcohols, diamines, 
polyesterols, polyamidedi amines and polyetherols each with a 
number average molecular weight of up to 2000, although up to 
3 mol% of the last-mentioned compounds may be replaced by 
30 triols or triamines and the diols and aminoalcohols may con- 

tain one or more tertiary, quaternary or protonated tertiary 
amine nitrogen atoms . 

3. A use as claimed in claim 1 or 2 wherefor the diisocyanate 
35 reaction products comprise at least 5 mol% of a polylactate 

diol of the general formula I 



40 



HO- 



CH 3 



-CH-C-0- 



R-O- 



-C-CH-0- 

II 

o 



— 1 m 



(I) 



45 



of a poly-e-caprolactonediol of the general formula II 
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HO- 



■<CH 2 ) 5 -C- 
O 



R-O- 



-C-(CH 2 ) 5 -0- 

II 
O 



H (ID 



m 



10 



15 



20 



25 



or of a polyamide diamine of the general formula III 



R3 
I 

H2N-R2-N-R 1 - 



r 3 n 

-NH-C-R-C-NH-Ri-N-R 2 - 

It II 

O 0 



NH 2 



(III) 



where 



Ri and R 2 

R3 

n and m 



is C 2 - to C a -alkylene, C 5 - to C Q -cycloalkylene or 
phenylene, 

are each C 2 - to C a -alkylene, 

is Ci- to 04-alkyl, phenyl or C 7 - to 

CiQ-phenylallcyl, and 

are each from 1 to 30. 



A use as claimed in claim 1 wherefor the compounds of 
group (b) comprise one or more compounds of the general 
formulae IV to XI 



30 



R3 

HO-R 1 -N-R 2 -OH 



(IV) 



R3 

R 4 HN-R 1 -N-R 2 -NHR 5 



(V) 



35 H0-R 1 - 



NH 



(VI) R 4 HN-R 1 -* 



NH 



(VII) 



40 



HO-R 1 -N / ^ N-R 2 -OH (VIII)' 



R3 

HO-R 1 -l^-R 2 -OH 
R6 xO 



(X) 



R 4 HN-Rl-*^ ^N-R^NHRS (IX) 



R6 

HO-Ri-N 

© v 



-\© 

N-R 2 -0H 



\ 



(XI) 



R 7 



45 
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10 



Ri and R 2 are each c 2 - to C e -al)cylene , 

K 2 , R 6 and R 7 are each to C 4 -alkyl, phenyl or C 7 - to 

C 10 -phenylallcyl , 
R 4 and R 5 are each hydrogen or Ci~ to C 4 -alkyl, and 

is chloride, bromide, iodide, C x - to C 4 -alJcyl 

sulfate or half the stoichiometric amount of 

sulfate. 

5. Cosmetic and pharmaceutical preparations comprising effective 
amounts of cationic polyurethanes or polyureas formed from 



(a) at least one diisocyanate or reaction product thereof 

IS with one or more compounds containing two or more active 

hydrogen atoms per molecule, and 

(b) at least one diol, primary or secondary amino alcohol, 
primary or secondary diamine or primary or secondary 

20 triamine each with one or more tertiary, quaternary or 

protonated tertiary amine nitrogen atoms 

- : and having a glass transition temperature of at least 25"c 
and an amine number of from 50 to 200, based on the non-quat- 
25 ernized or —protonated compounds, or other salts of these 

polyurethanes and polyureas. 

6. Cationic polyurethanes and polyureas formed from 

30 (a) C 2 — to C 8 -al)cylene diisocyanates , C 5 - to C l0 ~cycloalkylene 

diisocyanates, phenylene diisocyanates or (Ci— to 
C 4 -alkyl)phenylene diisocyanates, which each may have 
already been reacted with one or more compounds selected 
from the group consisting of diols , amino alcohols, 

35 diamines, polyesterols , polyamidediamines and poly- 

etherols each with a number average molecular weight of 
up, to 2000, although up to 3 mol% of the last-mentioned 
compounds may be replaced by triols or triamines and the 
diols and aminoalcohols may contain one or more tertiary, 

40 quaternary or protonated tertiary amine nitrogen atoms 

and at least 5 mol% of the compounds previously reacted 
with the diisocyanates comprise a polylactate diol of the 
general formula I 



45 
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HO- 



r 

-CH-C-O- 

II 

o 



■ R-O- 



— 1 n 



CH 3 
I 

-C-CH-O- 

II 

o 



(I) 



10 



15 



a poly-e-caprolactonediol of the general formula II 



HO- 



-(CH 2 )s-j> 
O 



R-O- 



-C-(CH 2 )s-0- 

o 



H (ID 



— 1 m 



20 



or a polyamide diamine of the general formula III 



R3 
I 

H 2 N-R 2 -N-R 1 - 



R3 

-NH-C-R-C-NH-Ri-L-R 2 - 

II II 

0 O 



NH 2 



(III) 



- 1 n 



30 



35 



40 



45 



where 
R 

Ri and R 2 
R3 

n and m 



and 



is C 2 - to C 8 -alkylene, C 5 - to 

C 8 -cycloalJtylene or phenylene, 

are each C 2 - to Cg-alkylene, 

is Ci- to C 4 -alkyl, phenyl or C 7 - to 

Cxo~P ne **ylalkyl, and 

are each from 1 to 30, 



(b) at least one diol, primary or secondary amino alcohol, 
primary or secondary diamine or primary or secondary 
triamine each with one or more tertiary, quaternary or 
protonated tertiary amine nitrogen atoms 

and having a glass transition temperature of at least 25 *C 
and an amine number of from 50 to 200, based on the non-quat 
ernized or —protonated compounds, or other salts of these 
polyurethanes and polyureas . 
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Cationic polyurethanes and polyureas as claimed in claim 6 
wherein the compounds of group (b) comprise one or more com- 
pounds of the general formulae IV to XI 



HO-R 1 -N-R 2 -OH 



(IV) 



R3 

R 4 HN— R 1 — N— R 2 — NHR 5 



(V) 



10 



HO-R^N NH 

\ / 



( VI ) R 4 HN— R 1 — N NH 



(VII) 



15 



HO 



-Rl-tf 



N-R 2 -0H (VIII) R 4 HN— R 1 — 



R3 

HO-R 1 -l^-R 2 -OH 
R 6 x© 



(X) 



y 



"N-R 2 -NHR S (IX) 



R 6 

\y 

HO-R l -N 
X© 



X© 



N-R 2 -OH 



\ 



(XI) 



R 7 



20 



where 

25 R 1 and R 2 are each C 2 - to C 8 -alJcylene, 

R 3 , R 6 and R 7 are each Ci- to C 4 -al)cyl , phenyl or C 7 - to 

Cio-phenylalkyl , 
R 4 and R 5 are each hydrogen or Ci- to C 4 -al)cyl, and 

X® is chloride, bromide, iodide, Ci- to C 4 -al)cyl 

30 sulfate or half the stoichiometric amount of 

sulfate. 
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Use of cationic polyurethanes and polyureas as ingredients of 
cosmetic and pharmaceutical preparations 

5 Abstract 

Cationic polyurethanes and polyureas formed from 

(a) at least one diisocyanate or reaction product thereof with 
10 one or more compounds containing two or more active hydrogen 

atoms per molecule, and 

(b) at least one diol, primary or secondary amino alcohol, 
primary or secondary diamine or primary or secondary triamine 

15 each with one or more tertiary, quaternary or protonated 

tertiary amine nitrogen atoms 

and having a glass transition temperature of at least 25 *C and an 
amine number of from 50 to 200, based on the non-quaternized or 
20 -protonated compounds, or other salts of these polyurethanes and 
polyureas, are useful as ingredients of cosmetic and pharmaceuti- 
cal preparations - 



25 
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Use of cationic polyurethanes and polyureas as ingredients of 
cosmetic and pharmaceutical preparations 

5 The present invention relates to the use of cationic polyure- 
thanes and polyureas as ingredients of cosmetic and pharma- 
ceutical preparations. Since some of these compounds are new, the 
invention further relates to these novel polyurethanes and 
polyureas . 

10 

Polyurethanes and polyureas which contain cationic groups through 
incorporation of quaternizable or protonatable tertiary amine 
nitrogen atoms are known. For instance, DE— A— 20 19 324 (1) 
describes lightfast polyurethane ionomers with tertiary or qua- 
15 ternary ammonium nitrogen which contain structural units of the 
formula 

alkyl^ ^ CH 2 -0- 
20 alkyl^ C 

N— CH 2 ^CH 2 -0- 

alkyl^ 

25 in which the nitrogen atom can be quaternized or protonated. 

These polyurethane ionomers are recommended for a very wide range 
of applications , but the cosmetics and pharmaceutical sectors are 
not mentioned. 

30 DE-C— 11 78 586 (2) discloses polyurethanes based on polyhydroxy 
compounds having a molecular weight of from 400 to 10,000 and 
polyisocyanates wherein at least one of the components contains 
at least one basic tertiary amine nitrogen atom. For instance, 
Example 14 describes the preparation of a polyurethane from an 

35 adipic acid-hexanediol polyester, toluylene diisocyanate , 1,4-bu- 
tanediol and a small amount of N-methyldiethanolamine . The poly- 
urethane of Example 14 can be calculated to. have an amine number 
of 27. These polyurethanes are recommended inter alia for use as 
hair setting agents. 

40 

In cosmetics, hair dressings, for example in the form of lotions 
or sprays, are used for fixing, controlling and shaping the hair. 
Hair dressings consist predominantly of a solution of film-form- 
ing resins or synthetic polymers. Hitherto hair dressings were 
45 chiefly based on the following film formers: shellac, homo— and 
copolymers of N-vinylpyrrolidone, copolymers of vinyl 
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ethers/maleic monoesters, of ( me th ) acrylic acid or their esters 
and amides and crotonic acid with vinyl esters . 

The hair dressings are applied to the hair in the form of 
5 solutions, preferably as ethanolic solutions, by spraying. The 
solvent evaporates to leave behind a polymer which fixes the hair 
strands in the desired shape at the mutual contact points. The 
polymer should on the one hand be sufficiently hydrophilic that 
it can be washed out of the hair, on the other it should be 
10 hydrophobic in order that the hair treated therewith keeps its 
shape, and does not become sticky, even under high atmospheric 
humidity. 

However, the prior art polymeric film-formers such as polyvinyl- 

15 pyrrolidone usually have the disadvantage of excessive water 

absorption at elevated humidity- This property leads inter alia 
to an undesirable stickiness of the hair and to a loss of the 
hold and hence to a collapse of the hairstyle. If, on the other 
hand, the resistance to high humidity is improved, for example in 

20 the case of copolymers of N-vinylpyrrolidone and vinyl acetate, 
this jeopardizes the elasticity of the film, and the brittleness 
of these films can even lead to an unpleasant dusting and a flaky 
appearance. Moreover, it is difficult to get the hair completely 
crean. The abovementioned synthetic hair dressings are nonbiode- 

25 gradable because of -their hydrolysis-resistant carbon-carbon 

chain. Shellac, by contrast, is biodegradable, but has many dis- 
advantages. For instance, its performance characteristics as a 
hair dressing are worse compared with the homo— and copolymers of 
N-vinylpyrrolidone, especially as regards tackiness, water solu- 

30 bility and stiffness. Since shellac is a natural product, its 
properties are subject to great fluctuations. 

It is an object of the present invention to provide ingredients 
for cosmetic and pharmaceutical preparations which are free of 
35 the above-described disadvantages of the prior art. 

We have found that this object is achieved by the use of cationic 
polyurethanes and polyureas formed from 

40 (a) at least one diisocyanate or reaction product thereof with 

one or more compounds containing two or more active hydrogen 
atoms per molecule , and 
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(b) at. least one diol , primary or secondary amino alcohol, 

primary or secondary diamine or primary or secondary triamine 
each with one or more tertiary, quaternary or protonated 
tertiary amine nitrogen atoms 

5 

and having a glass transition temperature of at least 25*C and an 
amine number of from 50 to 200, based on the non-quaternized or 
—protonated compounds, or other salts of these polyurethanes and 
polyureas, as ingredients of cosmetic and pharmaceutical 
10 preparations. 

Suitable compounds of group (a) include in particular C 2 - to 
C 9 -alkylene diisocyanates, eg. 1 , 2-ethylene diisocyanate, 1,4-bu- 
tylene diisocyanate, hexamethylene diisocyanate or octamethylene 

15 diisocyanate, C 5 — to Ci 0 -cycloalkylene diisocyanates, eg* 1,3-cy- 
clopentylene diisocyanate, 1 r 3— or 1 , 4-cyclohexylene diisocyanate 
or isophorone diisocyanate, o— , m— or p-phenylene diisocyanate or 
(Cx— to C 4 -al)cyl)phenylene diisocyanates, eg. toluylene diisocya- 
nate. These diisocyanates may have already been reacted with one 

20 or more compounds selected from the group consisting of diols, 
amino alcohols, diamines, polyesterols , poly amidedi amines and 
polyetherols each with a number average molecular weight of up to 
2000, although up to 3 mol% of the last-mentioned compounds may 
be replaced by triols or triamines and the diols and amino- 

25 alcohols may contain one or more tertiary, quaternary or 
protonated tertiary amine nitrogen atoms . 

Suitable diols include for example ethylene glycol, propylene 
glycol, butylene glycol, neopentylglycol , polyetherols such as 

30 polyethylene glycols, polypropylene glycols or polytetrahydrof u- 
rans, block copolymers of ethylene oxide and propylene oxide or 
block copolymers of ethylene oxide, propylene oxide and butylene 
oxide in which the alkylene oxide units are present in random 
distribution or in the form of blocks. Preference is given to 

35 using, from the group of the diols and polyetherols, ethylene 
glycol, neopentylglycol, diethylene glycol, triethylene glycol, 
. tetraethylene glycol, pentaethylene glycol and hexaethylene 
glycol . 

40 Suitable amino alcohols include for example 2-aminoethanol , 
2-(N-methylamino)ethanol, 3-aminopropanol and 4— aminobutanol . 

Suitable diamines include for example ethylenediamine, propylene- 
diamine, 1,4-diaminobutane and 1 , 6-hexamethylenediamine and also 
45 a,u>-diamines preparable by amination of polyalkylene oxides, espe- 
cially polyethylene oxides with ammonia. 
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Suitable polyesterols include those which are customarily used 
for preparing polyurethanes, for example reaction products of 
phthalic acid and diethylene glycol, isophthalic acid and 
1,4-butanediol, isophthalic acid/adipic acid and 1 , 6-hexanediol 
5 and also of adipic acid and ethylene glycol. 

To prepare the preproducts formed from the diisocyanates and the 
compounds having active hydrogen atoms, it is also possible to 
use mixtures of these compounds, for example mixtures of a diol 
10 and a polyesterol or of a diol and polyetherols . Up to 3 mol% of 
said compounds in the mixtures may be replaced by triols or tria- 
mines. Suitable triols may include for example glycerol, 
trimethylolethane and trimethylolpropane. Suitable triamines 
include in particular diethylenetriamine and dipropylenetriamine . 

15 

In a preferred embodiment, the preproducts are prepared using as 
compounds having active hydrogen atoms at least 5 mol% of a poly- 
lactate diol of the general formula I 





CH 3 ^ 
1 




CH 3 




HO — 


— CH-C-O— 


— R-O — 


—C-CH-O— 


-H (D 




II 

_ o _ 


n 


II 

_ 0 _ 


m 



of a poly-e-caprolactonediol of the general formula II 



30 



HO- 



.<CH 2 )s-j> 
O 



R-O- 



— ' n 



-C-(CH 2 ) 5 -0 
II 

o 



H (ID 



— 1 m 



35 



or of a pblyamide diamine of the general formula III 



40 



R3 

H2N-R2-N-R 1 - 



. R 3 

-NH-C-R-C-NH-Ri-N-R 2 - 

II II 

O O 



NH 2 C 11 *) 



45 in each of which 
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r is C 2 - to C 8 -alkylene, C 5 - to C 8 -cycloalkylene or 

phenylene, 

Ri and R 2 are each C 2 - to C 8 -alJcylene , 

R 3 is C!- to C 4 -alkyl, phenyl or C 7 - to C 10 -phenylalkyl , 

5 and 

n and m are each from 1 to 30 . 

Suitable C 2 - to C 8 -alkylene for R, R 1 and R 2 includes in particu- 
lar 1 , 2-ethylene, 1 , 3-propylene , 1,4-butylene and 2 , 2-dimethyl- 
10 1, 3-propylene, but also 1 , 2-propylene, 1 , 2-butylene, 2,3-butyl- 
ene, pentamethylene, hexamethylene, heptamethylene and 
octamethylene . 

Suitable C 5 - to C 8 -cycloalkylene R includes in particular the 
15 group of the formula 



CH2 — ( H y — CH 2 

20 

but also 1,3-cyclopentylene, 1, 3-cyclohexylene, 1 , 4-cyclohexy- 
lene, 1 , 4-cycloheptylene or groups of the formulae 



25 CH 



— CH 2 ^^-^^CH 2 — or — CH2— C H 




30 

Suitable phenylene R is o-, m- and especially p-phenylene. 

Suitable C x - to C 4 -alkyl for R 3 and also for the (C x - to C 4 -al- 
kyl) phenylene diisocyanates includes in particular methyl and 
35 ethyl, but also n-propyl, isopropyl, n-butyl, isobutyl f sec-butyl 
and tert-butyl. 

Suitable C 7 - to C 10 -phenylalkyl includes in particular benzyl and 
2-phenylethyl , but also o-, and p-methylbenzyl , 3-phenylpropyl 
40 and 4— phenylbutyl . 

n and m are each preferably from 1 to 15, especially from 1 to 7. 

A highly suitable example of a poly ami dedi amine III is the con- 
45 densation product of k mol of adipic acid and (k+1) mol of N-me- 
thyldipropylenetriamina, k being from 2 to 5 . 
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The compounds of group (b) preferably include diols, amino alco- 
hols, diamines or triamines with quaternary or protonated amine 
nitrogen atoms, since charged nitrogen atoms strongly increase 
the solubility of the polyureas to be used according to the pres- 
5 ent invention. 

In a preferred embodiment, the compounds of group (b) comprise 
one or more compounds of the general formulae IV to XI 



10 



HO-R l -N-R 2 -OH 



(IV) 



r 4 hn-r 1 -n-r2-nhr 5 



(V) 



15 



HO-Ri-N 



NH 



(VI) 



R 4 HN— R 1 — N 



NH 



(VII) 



20 



HO-R 1 -*/ \-R 2 -OH ( VIII ) 

\ / 



R3 

H0-R 1 -l^-R 2 -0H 
R6 x<3> 



(X) 



R 4 HN— R 1— 



J 



N— R 2 — NHR 5 (IX) 



R« 

HO-Ri-N 

© \ 



X© 



N-R 2 -0H 



\ 



(XI) 



R 7 



25 



where 



are each C 2 - to C 9 -alkylene, 
are each Ci- to c 4 -alkyl , phenyl or C 7 - to 
c 10 -phenylalkyl , 

are each hydrogen or Ci- to C 4 -alkyl, and 
is chloride, bromide, iodide, C^- to C 4 -alkyl 
sulfate or half the stoichiometric amount of 
sulfate. 

Advantageously the polyurethanes or polyureas are quaternized or 
protonated prior to the use according to the present invention, 
unless a quaternized or protonated compound (b), eg. X or XI, was 
40 used from the start. 

The individual definitions of C 2 - to C e -al)cylene, C x - to c 4 -alkyl 
and C 7 - to Ci 0 -phenylalkyl are subject to the above remarks. 

45 As is customary in the making of polyurethanes and polyureas, 

chain extenders can be used. Suitable chain extenders include for 
example hexamethylenediamine, piperazine, 1 , 2-diaminocyclohexane, 



Ri and R 2 
30 R 3 , R 6 and R 7 

R* and R 5 
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1 , 3-diaminocyclohexane , 1 , 4-diaminocyclohexane , neopentanediamine 
and 4,4' -diaminodicyclohexylmethane . 

The above-described polyurethanes and polyureas are preferably 
5 obtainable by reacting the diisocyanates with the reaction part- 
ners for the diisocyanates under an inert gas atmosphere in an 
inert solvent, eg. methyl ethyl ketone in the case of a compound 
having OH groups and water or an alcohol such as ethanol in the 
case of compounds having NH groups, at temperatures from 50 to 

10 13 0*C in the case of compounds having OH groups and from 5 to 30 *C 
in the case of compounds having NH groups. This reaction may if 
desired be carried out in the presence of chain extenders in 
order that polyurethanes or polyureas having higher molecular 
weights may be obtained. The reaction can be speeded up with cat- 

15 alysts such as organotin compounds, eg. dibutyltin dilaurate, 
especially in the case of reactants having OH groups. As is 
customary in the making of polyurethanes, the reaction partners 
for the diisocyanates and the diisocyanates themselves are advan- 
tageously used in a molar ratio of from 0.8 : 1 to 1.1 : 1. 

20 

The amine number of the polyurethanes or polyureas are determined 
by the composition, especially by the proportion in the mixture 
of the compounds having tertiary, quaternary or protonated ter- 
tiary amine nitrogen atoms. The amine number is preferably within 
25 the range from 65 to- 180, especially from 70 to 170, particularly 
preferably from 75 to 160, very particularly preferably from 80 
to 150. 

In the synthesis of the polyurethanes and polyureas described, 
30 the proportion of compounds having NH groups, based on the amount 
of compounds having OH groups, is generally from 35 to 100% by 
weight, preferably from 40 to 100% by weight, in particular from 
50 to 100% by weight. 

35 The polyurethanes and polyureas usually have K values of from 15 
to 100, preferably from 20 to 50, determined by the method of 
H. FiJcentscher in 0.1% strength by weight solutions : in N-methyl- 
pyrrolidone at 25*C and pH 7. 

40 The glass transition temperatures of the polyurethanes and poly- 
ureas described are usually within the range from 25 to 140 *C; 
below 25*C the polyureas no longer have adequate film-forming 
properties. A preferred range is from 50 to 120°C. The glass 
transition temperature can be determined by the method of 

45 ASTM D 3418. 
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8 

The polyurethanes and polyureas described, having cationic 
groups, are generally, especially if charges are present, readily 
alcohol- and water-soluble or at least dispersible in alcohol and 
water without emulsif iers . Alcohol is hereto understood as mean- 
ing especially short-chain alkanols such as methanol, ethanol, 
isopropanol or n-propanol. Charged cationic groups can be created 
in the polyureas from the tertiary amine nitrogen atoms present 
either by protonation, for example with carboxylic acids such as 
lactic acid, or by quaternization, for example with alkylating 
agents such as C x - to C 4 -alkyl halides or sulfates- Examples of 
such alkylating agents include ethyl chloride, ethyl bromide, 
methyl chloride, methyl bromide, dimethyl sulfate and diethyl 
sulfate. 



15 Since some of the polyurethanes and polyureas described are novel 
substances, the present invention also relates to these novel 
substances . 

The present invention accordingly provides polyurethanes and 
20 polyureas formed from 



(a) 



25 



30 



35 



C 2 - to C 9 -alkylene diisocyanates , C 5 - to C 10 -cycloalkylene 
diisocyanates , phenylene diisocyanates or ( Ci— to C 4 -alkyl)- 
phenylene diisocyanates, which each may have already been 
reacted with one or more compounds selected from the group 
consisting of diols, amino alcohols, diamines, polyesterols , 
polyamidediamines and polyetherols each with a number average 
molecular weight of up to 2000, although up to 3 mol% of the 
last-mentioned compounds may be replaced by triols or 
triamines and the diols and aminoalcohols may contain one or 
more tertiary, quaternary or protonated tertiary amine 
nitrogen atoms and at least 5 mol% of the compounds 
previously reacted with the diisocyanates comprise a poly- 
lactate diol of the general formula I 



40 
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a poly-e-caprolactonediol of the general formula II 



45 



0050/43720 



HO- 



-{CH 2 ) 5 -j> 
O 



R-O- 



-C-(CH 2 ) 5 -0- 

II 

o 



(XI) 



10 



15 



or a polyamide diamine of the general formula III 



R 3 



H2N-R2-N-R 1 NH-C-R-C-NH-Ri-N-R 2 NH 2 ( 111 ) 

II II 

O O 



in each of which 



20 



25 



Ri and R 2 
R 3 

n and m 



is C 2 - to C 8 -al)cylene, C 5 - to C 8 -cycloalkylene or 
phenylene, 

are each C 2 - to C 8 -alJtylene, 

is Ci- to C 4 -alkyl, phenyl or C 7 - to c 10 -phenyl- 
alJcyl , and 

are each from 1 to 30, 



and 



(b) at least one diol, primary or secondary amino alcohol, 
30 primary or secondary diamine or primary or secondary triamine 

each with one or more tertiary, quaternary or protonated 
tertiary amine nitrogen atoms 

and having a glass transition temperature of at least 25*C and an 
35 amine number of from 50 to 200, based on the non-quaternized or 
—protonated compounds, or other salts of these polyurethanes and 
polyureas . 

The present invention provides* in particular those polyurethanes 
40 and polyureas of the above-defined composition wherein the com- 
pounds of group (b) comprise one or more compounds of the general 
formulae IV to XI 



45 
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R3 

HO-Ri-N-R^-OH 



R* 



( IV) R 4 HN— R 1 — N— R 2 — NHR 5 



(V) 



(VI) R 4 HN-R l -N NH 



(VII) 



10 



HO— R 1 — N N-R 2 -OH (VIII) 



R 4 HN-Rl-N^ N— R 2 — NHR 5 (IX) 



15 



R 3 

HO-R 1 -l^-R 2 -OH 

r 6 xe 



(X) 



r« xe 
\y \© 

HO-Rl-N N-R 2 -OH 
©\ / \ 



(XI) 



20 where 

R 1 and R 2 are each C 2 - to C 9 -alkylene, 

R3, R 6 and R 7 are each Ci- to C 4 -alkyl, phenyl or C 7 - to 
- Cio-phenylalkyl, 
25 R 4 and R 5 are each hydrogen or C x - to C 4 -alkyl, and 

X© is chloride , bromide, iodide, C x - to C 4 -alkyl 

sulfate or half the stoichiometric amount of 
sulfate . 



30 The polyureas described are generally at least partially 
biodegradable. 

The polyurethanes and polyureas described are used not only in 
hair cosmetics as film formers in sprays, mousses, fixatives or 
35 gels or. as conditioners in hair rinses or shampoos but also for 
creams and in the pharmaceutical sector as tablet coatings and 
binders . 

The present invention thus also provides cosmetic and pharmaceu- 
40 tical preparations comprising effective amounts of the cationic 
polyurethanes or polyureas described or other salts thereof- An 
effective amount generally ranges, depending on the use, from 0.1 
to 50% by weight, in particular from 0.5 to 30% by weight, based 
on the preparation. 
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If the polyurethanes and polyureas described are used as hair 
dressings with film-forming properties, they are usually employed 
in the form of aqueous or ethanolic solutions (lotions). The 
solids content of these lotions ranges from 0.1 to 30, preferably 
5 from 1 to 15, % by weight of polyurethane or polyurea or of a 
salt thereof. 

Example 

10 General method of preparation 

In a four-neck flask equipped with stirrer, dropping funnel, 
thermometer, reflux condenser and apparatus for working under 
nitrogen, the OH-containing compounds indicated in the table are 

15 dissolved in methyl ethyl ketone by heating the reaction mixture 
with stirring to a temperature of about 8 0*C. As soon as every- 
thing has dissolved, the reaction mixture is cooled down to about 
60 *C and the particular diisocyanate indicated in the table is 
added dropwise with stirring. The reaction temperature rises. At 

20 an internal temperature of 90 "c the reaction mixture is then 

stirred until the isocyanate group content of the mixture remains 
virtually constant. Thereafter the reaction mixture is cooled 
down to a temperature within the range from 10*C to 2 0 "c, ethanol 
is added, and the NH-containing compounds indicated in the table 

25 and optionally chain extenders with NH groups are gradually added 
dropwise at that temperature. Stirring of the reaction mixture is 
then continued within this temperature range until the isocyanate 
group content has dropped to a constant value. If no chain 
extender was added, the remaining isocyanate groups are deacti- 

30 vated by adding amines, for example 2-amino-2-methyl-l-propanol . 
A protonating or quaternizing agent as per the table is added to 
produce the end product. The bulk of the methyl ethyl ketone and 
of the ethanol is distilled off under reduced pressure at about 
40*C. The remaining ethanol is removed at 50*C in a vacuum drying 

35 cabinet. Drying leaves an elastic to very hard product which is 
soluble/dispersible in ethanol and water. 

If only NH-containing compounds are reacted with the diisocya- 
nate, the reaction is straight away carried out at from 10°C to 
40 20 *C in ethanol, without methyl ethyl ketone. 

Instead of ethanol it is also possible to use water. The methyl 
ethyl ketone or ethanol solvent can then be distilled off at 40*C 
and reduced pressure after the reaction has ended, so that an 
45 aqueous solution or dispersion of the polyurea with the proper- 
ties indicated in the table is obtained directly. 
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The abbreviations in the table have the following meanings: 



10 



15 



MDEA: 

MDPTA: 

AEP: 

P(MIS-EG) : 

P( IPS /ADS- VI) 

NPG: 

IPDI : 

MIS: 

DES: 

NMP: 

1: 

disp : 



N-methyldiethanolamine 

N-methyldipropylenetriamine 

2-aminoethylpiperazine 

poly (lactic acid-ethylene glycol) (M w = 500 g/mol) 

polyesterol from isophthalic acid, adipic acid and 

1 , 6-hexanediol (M w =* lOOOg/mol) 

neopentylglycol 

isophorone diisocyanate 

lactic acid 

diethyl sulfate 

N-methylpyrrolidone 

readily soluble 

dispersible 



20 



25 



30 



35 



40 
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Solubility 
(5% by weight) 


Water 


j 

i-H 


i ! ! ! 

1 ! *T3 I -O 

! ! i 


rH 


Ethanol 


i— 1 


rH 


<H 


I 

rH 


rH 


rH 


Glass 
transition 
temperature 
T G [°C] 


o\ 
vo 


VO 


CN 
OO 


o\ 


CN 

r* 


vo 


K value 
(0.1% 
strength by 
weight in 
NMP) 


40.4 


; 47.5 


45.2 


20.3 


tj» 
co 


44.2 


Protonating or 
quaternizing 
agent 


MIS [1.5] 


MIS [0.8] 


MIS [2] 


MIS [0.8] 


MIS [4] 


DES [0.9] 


a • 

■H O 

1 55 


o 
vo 
»H 


126.3 


156.3 


103.4 


83.6 


CM 

r-4 
1-4 


Composition [mol fraction] 
of components (a), (b) and 
optionally chain extender 


in 
o 

< 

a 
X 

— « m 

r-H • 

< » T~» 

w o 

Q 0« 

ac m 


Q) 
C 
•H 
M 

nJ 
u 
0) 
CLi 

& r-» 
*» 

r— i M 
00 Q 
• 04 
O h-l 

gH CN 

04 • 

Q O 


MDPTA [1], AEP [1], IPDI [2] 


P(MIS-EG) ['0.2], MDPTA [0.6], 
AEP [0.2], IPDI [1] 


P(IPS/ADS-VI) [0.5], NPG [2], 
AEP [3], MDPTA [1], IPDI 
[6.5] 


P(IPS/ADS-VI) [0.1], MDPTA 
[0.7], AEP [0.2], IPDI [1] 


Ex- 
ample 
No. 




CN 


m 




tn 


vo 



005O/4372O 
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To demonstrate the use as hair dressing, the following 
formulations were prepared: 

5 A) Aerosol hairspray (purely ethanolic ) 

Product as per Example 5 2% by weight 

Ethanol absolute 73% by weight 

Dimethyl ether 25% by weight 

10 

B) Aerosol hairspray ( aqueous-ethanolic ) 

Product as per Example 5 3% by weight 

Water distilled 12% by weight 

15 Ethanol absolute 60% by weight 

Dimethyl ether 25% by weight 

C) Hair fixative lotion (aqueous-ethanolic) 

20 Product as per. Example 5 4% by weight 

Water distilled 64% by weight 

Ethanol absolute 32% by weight 

Hair treated with A by the usual method had a curl retention 
25 value of 92% and a bending stiffness of 129 p. Hair treated in 
similar fashion with a commercial hair setting composition had 
curl retention values of 35% (with N-vinylpyrrolidone-vinyl 
acetate copolymer) and 90% (with N-vinylpyrrolidone-tert-butyl 
acrylate-acrylic acid copolymer) and bending stiffness values of 
30 59 p and 69 p, respectively. 

The bending stiffness test used as a measure of the setting 
effect was carried out as described in Parfums, cosmetiques, 
ardmes No. 89, October-November 1989, 71. It was also presented 
35 at the BASF "Cosmeticon" Symposium on May 10-11, 1990 in 

Heidelberg. The test indicates which force is necessary to bend a 
strand of hair which has been treated with a film-forming polymer 
solution until the polymer film breaks. The greater the force, 
the higher the setting effect: 

40 
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